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1.

The information in this report is submitted according to the require-
ments of Section 250.15(c) of the proposed amendment of 40 CFR, Part 250,

as published in the Federal Register, Vol. 43, No. 243, 18 December 1978.

A.  GENERAL INFORMATION

Identification of party desiring the demonstration:

US Army Electronics Research and Development Command
Fort Monmouth, New Jersey 07703.

Name and address of facility performing the demonstration:

WAPORA, Inc.

6900 Wisconsin Avenue

Chevy Chase, Maryland 20015

David B. Boles, Senior Chemical Engineer

The following samples of the waste were supplied by E. H. Reiss,
US Army Electronics R & D Command, Fort Mommouth, New Jersey

40 L0~268X cells manufactured by P. R. Mallory, Inc.:
20 cells fresh
20 cells discharged to 2.0 volts or less.

4 BA-5590 batteries manufactured by Power Conversion, Inc., each
battery containing 10 cells:
2 batteries (20 cells) fresh
2 batteries (20 cells) discharged to 20 volts per battery
(an average of 2 volts per cell).

The testing of the waste was carried out by David B. Boles,
Senior Chemical Engineer, WAPORA, Iac., Chevy Chase, Maryland;
and Mark Brandl, Associate Chemist.

The samples were supplied during October 1979.

The testing of the samples took place during October 1979 to
February 1980.

The quantity of wastes that will be generated will depend on
battery use, and is aot certain at this time.

The wastes being tested consist of "D'-size cells operating with
lithium and sulfur dioxide as the active ingredients. The individ-
ual cells are 3.3 em (1.3 in) in diameter, by 5.7 cm (2.25 in)
long, and may be discarded as batterias containing 2, 3, 3, or

10 cells. The cells contain a lithium anode, a carbon/Teflon/
aluminum cathode, and a sulfur dioxide/lithium bromide/acetonitrile
eleccrolyte, in a steel case. The cells are under pregsure due to




the presence of tche liquid sulfur dioxide. Table 1 gives tie
composition of a typical cell, and Figure | gives the vapor
oressure Jf sulfur dioxide as a function of temperature., The
cells ara aquipped with a venting mechanism Zo release che pre~
sure il it becomes tco high; a typical cell will vemt act about
400 psi, which is reached at about 100° to L05°C for a fresh cell
and at aigher tamperatures for discharged cells.

Tabla L. Typical Compositicn of a Lithium~Sulfur Dioxide "D" Cell, t
Cowmponent Matarial Weight (grams) p
Anode Lithium 2.6 to 3.0 1
Cathode Carbon/Teflon/aluminum 13
‘ Separacor Polypropylene 1.0
; Electrolyte : Sulfur dioxide 23.5 to 24.5
Acetounitrile 7.7 to 8.1
Lichium Sromide 2.3 t5 2.3
Coutainer Stael
[
B. WASTE SAMPLING :q
1. Cell Type and Condition ;
Calls from two manufactprers, Power Comversiom, Ime., (PCI) and 2. R. Mallorw

Inc., were obtained and were tested in both the discharged aand fresh conditioms.

2. Prepration of Reprasentative Samples

a. Whole cell. An individual cell was treated as 2 representa-
¢ive sampla.

b. Internals. Representative samples of che cell internals were
obcained by cooling an izdividual cell to =-40°C (-40°F), and
the top «was remcved by a shallow saw cut through the cell
wall just below the top. Liguid, if present, was removed
by decanting. The intermals were removed. They comsisted
of three layers, anocde/separacor/cathode, spiralfwound.
These layers ware separated and cut iaco smaller pieces.

A represenctative sampla cousisted of amounts of the ligquid,
anode, separator, and cathcde, proportional =o their weights
in che cali. The sample internals were starad in coverad
glass containers ac -40°C until used for castiag.
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Figura 1. Sulfur Dioxide Vapor Pressure.

Source: Handbook of Chemiscry and Physics. 59¢h Ed. Ed. by
Robert C., Weast. 1978,
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c. WASTE.TESTING RESULIS
L. Iadividual Call Tasts
a. Tast Procaduras

It is che purpose of the proposed rulas co tast the waste Zor degree of E
I hazard in the form in which it will be preseant in the disposal operatiocm. :
| 3ecause the subject wastas will be disposed of in the form of bactaries ;
: containiag various aumbers of cells, the tests should be comductad on the
individual cells, the smallest common ccmponent. The Scructural Iategrity Z
Iy

Procadure described in 250.13(d) (2)(B) of the proposed rules was applied to
the individual cells. This comsists of dropping a 330 g (0.73 1b) weight
for a distance of 15 cem (6 in) onto the call. This is repeated 13 times.

It was found that in all cases the integrity of che individual cells was

TS SCRRNRTEAIGT i Sl

not changed, 30 that the individual cell could be considered a representa-
tive sampile.

b. Test Results ’ ' i

The determination of the hazardousness of the waste based on the use of

an individual cell as a representative sample is presented below aczording

to the criteria presented Iin the variocus paragraphs of Section 250.13 of the

proposed rules.

0 A #serve o g

° (a) Ignitable waste:
(a) (2){4): THe criceria from this paragraph read as follows:
. is & liquid and has 2 flash poiat less than

60°C (140°T) datarmined Sv the method cited baelow
or an aguivalamt 3ethod.

S e s

These critaria ara 20t appiicabls, as the waste is a0t a liquid.

(a) (1) (4i): The critceria Zrom this paragraph vead as follows:

i3 20C a liquid and is liabla %o zauge Zires
'hraugn Sriction, absorption of moiscture, spontanecus
chemical changes, 37 recained heat from magufacturing
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or processing, or when ignited burns so vigorously
and persistently as to create a hazard during its
management.

The cells are in sealed steel containers and are not hazardous
under the conditions listed in this paragraph.

(@) (1) (iii) and (iv): The criteria from these paragraphs read
as follows:

. 1s an ignitable compressed gas as defined in

49 CFR 173.300(b), or is an oxidizer as defined in
49 CFR 173.151.

Although the waste contains a compressed gas, sulfur dioxide, it
is not an ignitable compressed gas, nor is the waste an oxidizer.

(b) Corrosive waste:
(BY(1)(1) and (ii): These criteria read as follows:

. +» « is aqueous and has a pH less than or equal to

3 or greater than or equal to 12 as determined by the
method cited below or an equivalent method, or cor-
rodes steel (SEA 1020) at a rate greater than 0.250
inch per year at a test temperature of 130°F as

determined by the method cited below or an equivalent
method.

The wastes are sealed cells, and the criteria are not applicable.
{(¢) Reactive waste:
(c)(1)(1): The criteria from this paragraph read as follows:

+ +« « 1s normally unstable and readily undergoes violent
chemical change without detonating; reacts violently
with water, forms potentially explosive mixtures with
water, or generates toxic gases, vapors, or fumes when
mixed with water; or is a c¢cyanide or sulfide bearing
waste which can generate toxic gases, vapors, or fumes
when exposed to mild acidic or basic conditicms.

The individual cells are sealed units and do not react in any of
the ways cited in this criteriom.

(c¢)(1)(1i1): The criteria from this paragraph read as follows:

« . « is capable of detonation or explosive reaction
but requires a strong initiating source or which must
be heated under confinement before initiation can
take place, or which reacts explosively with water.

g T
e o il
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The ind:ividual cells are sealed and Jdo tot react wich wacaer, >ut
Irash calls do contain 3 considerablz amount of stored smerzy that
could be releaased rapidly by incarmal reaction as the :temperarcure

is raised, zgpecially as the mel:zing joint of lithium i3 reached.

To tast this Jossibiliry, individual cells were placed Iz an oven
at 204°C (400°F), which is above the nelting point of lizhium,

179°C (354°T). The cells ventad suliur dioxide, Sut theras was no
explosive reaction. It is probabla that the venting of the oxidanc,
i sulfur dioxide, took place hefore any violent intaramal rsacction

could be iniriaced.

’

(e)(1)(1ii): The criteria from this paragraph r2ad as follows:

« + is readily capabla of detomation or of explosive
decomposition or reaction at normal temperatures and
gressures.

As discussed previously, these calls, when fresh, coutain a con-
siderable a2mount of stored energy. To determine the affect of
the rapid release of this anergy, Ifrash cells were short-circuited
oy means of No. 12 copper wire. Although the temperature rose,
the cells did not explode.

(e)(Ll)(iv): The criteria in this paragraph read as follows:

« + + is a forbidden explosive as defined in 49 CFR
173.51, a Class A explosive as defined in 49 CFR 173.353,
or a Class B explosive as defined in 49 CFR 173.38.

The calls are not listad as forbiddem explosiveé.

. (d) Toxie waste:

(d)(1): The criceris in this secticn deal with decermination of
the toxicity of a waste. The waste is prepared by subjecting it
to a structural integrity procedure, leaching under defined con-
ditions, and testing the leachate for "the presencas of certain
listad contaminants. The individual cells, as discussed zarlier,
were not damaged by the structural integrity procedure, and as
they are sealad cells in a steel case, aothing can be l=ached
from the cells. Therefore, the individual cells are a0t toxic
according co the cricaria of this sectiom.

2. Tagcing of Calls -with Ixposed laternals

The srevious szeczilon of this Teport discussed :the :zasting of

indiridual cells Zor aazardous charactaristics accordiang zo the I2A yTo-

sosed Tulas. 1t wvas concluded chat the calls would 10cC je :lassifiad as

hazarious as zhey ara complataly sealad, and their sealed zazurs is 10t

jestToved Sv the Structural Integzicy Tast. It was al30 decided 2o tast




the cells with the internals exposed to determine the hazards if by some
means the structure of the cell was breached. This is most likely to happen
if che cell is crushed by some force considerably greater than that employed
in the Structural Integrity Test.

a. Test Proceduras

Test methods, as listed in the proposed rules, Section 250.13, were used.

The following sections give some specific details of the methods used.
Section 250.13 is reproduced as an Appendix to this report.
' (a) Ignitable waste: The Setarlash Close Cup Tester was uséd.

° (b) Corrosive waste: The corrision test procedure was based on
the practices recommended in NACE Standard TM-01-69 (1976 Revi-
sion), published by the Natiomnal Association of Corrosion Engin-
eers. The controlling factor in the test procedure design was
the fact that only a small amount of liquid (about 2 ml) was
available from each cell that did not evaporate at the test
temperature of 54°C (140°F).

Test specimen: Annealed mild steel wire, 1.6 mm (0.063 in) in
diameter, by approximately 25 mm (1.0 in) long. The specimen
was polished by aluminum oxide abrasive cloth graded from 50 to
120. After polishing, the wire was degreased by scrubbing with
scouring powder and rinsing in water and acetone. The appro-
priate lengths were then cut, and the specimens coiled. Weight
of the specimens was determined to 0.1 mg.

Test container: Pyrex test tube, 16 mm diameter, covered by
polypropylene film. During the test, the tube was partially
immersed in a water bath at 54°C (l40°F).

Procedure: The liquid obtained from the Mallory and PCI fresh
cells was sllowed to warm to room temperature, the sulfur dioxide
evaporating off. The discharged cells did not contain a free
liquid phase. The remaining liquid (6 al) was placed in the cest
tube, and two specimens inserted. One coiled specimen was sus-
pended by a glass hook totally immersed, and one straight specimen
was suspended so that it included the interface. The tube was
covered by the f£ilm, held in place by wire, and the tubes immersed
in the water bath. After the end of ome week exposure, the speci-
mens were removed, cleaned in room temperature hydrochloric acid
inhibited by stannous and antimeny chlorides, rinsed, dried, and
reweighed.

° (¢) Reactive waste: Three test proceduras were used to determine
reactivicy:

i s
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—~Ihe top of the call was removed, and che call immersed ia
approximataly 2 licters of watar. Gases evolved were sampled
by syringe and analyzed chromactographically.

-—~The top of che cell was removed, and :the call immersed in 2
licers of 0.IN acetic acid. The gases evolved were absorbed
in a 1.23N sodium aydroxide solucion and analyzed for cyanide
using the colorimecric mechod desceribed in "Methods Zfor Caemical
Analysis of Watar and Wastes," EPA 600/4~79-020, March 1979.

—The cells were placed in an oven at 204°C (400°F) and observed.

(d) Toxic wasca: The proceduras given in che propcsed rulas,
Section 250.13(d)(2), were used. The filtration method for separa-
tion was used. The anode, cathode, and separator were cut ianto
pleces smallar than 9.5 mm (0.375 in) before the aextraction pro-
cedure. Stirring motor speed was 60 rpm. The pH was comtrolled
manually. Apalysis was accomplished with a Perkin-Elmer Model 3503
Atomic Adsorption Sepctrophoctometer with am HGA 2100 graphize fur-
nace. Test procedqures £or analysis are those dascribed in "Methods
for Chemical Analysis of Waters and Wastes," EPA 600/4-79-020,
March 1979.

b. Test Results

The detarminacion of the hazardousgness of the wasts based oa the use of

reprasentative samples of the countents of the cells ig presenced below accord-

ing to the criteria presented in the various paragraphs ot Saction 250.13 of

the proposed rules.

(a) Ignitable waste:
(a)(1)(1): The criteria from this paragraph read as follows:

. is a liquid and has a flash point less than 60°C
(140°F) determined by the method cited below or an
equivalant azethod.

These zriteria were aot apolicablas zo the discharged cells from
aither manufacturer, as there was no Zree liquid in the cells.
Trea liquid was cbcained from the {resh cells manufactured by
both Mallory and ?CIL when the calls were opened at -40%C (=40°F)
as described aarlier in Sectiom 2, Waste Sampling. When the
liquid from sither cell was czastad using the Setaflash Closed
Tastar, act 50°C (140°TF), zhere was a¢ flash; in facz, the pilet
flame was 2xtinguished, apparently due o sulfur dioxide coming
from the zup. Thus, a represenctactive sample of :the liquid 2or~
tion of che wasta did 20t flash at the cast temperature, and che
Waste is not considered hazardous according to these criteria.




(a)(1)(41): The criteria from this paragraph read as follows:

. is not a liquid and is liable to cause fires
through friction, absorption of moisture, spontaneous
chemical changes, or retained heat from manufacturing
or processing, or when ignited burns so vigorously and
persistently as to create a hazard during its management.

The criterion of comern in this paragraph i1s the question of burn-
ing in a vigorous or persistent manner when ignited. As discussed
previously, the cells are encased in a strong steel case, but can
be ruptured with the application of sufficient force. To simulate
this case, the tops of discharged and fresh cells of both Mallory
and PCI manufacture were removed, and it was attempted to ignite
the open cells with a propane torch. When flame was played on the
open cell, the contents burned with the characteristic red flame
of lithium, but the flame was not vigorous, and the flame extin-
guished shortly after the torch was removed. Thus, while the
cells were ignitable, they did not meet the criteria for hazardous-
ness.

If the contents of the cells were removed, the spiral unwound, and
the separate components ignited, the lithium from the fresh cells
burned {n a manner best described as rapid but not vigorous, but

of such a persistent manner that it could be difficult to coutrol.
However, because this unwound condition is not one that would be
encountered in disposal practice, it was not considered as indicat-
ing a hazardous waste.

(a) (1) (11i) and (iv): The criteria from these paragraphs read as
follows:

+ « . 1s an ignitable compressed gas as defined in 49
CFR 173.300(b), or is an oxidizer as defined in 49 CFR
173.151.

Neither of these criteria apply to any portion of this waste.
(b) Corrosive waste:
(b)Y (LY(1) and (i{i): These criteria read as follows:

« « « 13 aqueous and has a pH less than or equal to 3 or
greater than or equal to 12 as determined by the method
cited below or an equivalent method, or ccrrodes steel
(SAE1020) at a rate greater than 0.250 inch per year at
a test temperature of 130°F as determined 5y the method
cited below or an equivalent method.

The criteria do not apply to the discharged calls because there was
no liquid present in these cells. The pH criteria do not apply

to the fresh cells, as they are not aqueous. Most of the liquid
present in the fresa cells evaporates at the specified cest

- e LT
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temperacure of 130°F, laaving only a small amount of liquid, which
is probably p»rimarily aceconitrile. When tastad for corrvosiveness
toward sta2el, 3o corrosion could Ye deractad, so that the waste was
det2rained Zo he aon-corrosive according o the >roposed rules.

() Reactive wasca:
(e)(1)(L): The criteria from this paragravn r2ad as Zollows:

+ « o 13 normally unstabla and readily undergoes violent
chemical change without detonating; reacts violemtly with
watar, forms potantially explosive mixrures with wacer,

or generitas toxic gases, vapors, or Zumes when mixed with
watar; or is a cyanide or sulfide bearing waste which can
generate toxic gasas, vapors, or fumes when exposed o
mildly acidic or basic conditions..

The components of the cells were invegtigated for hazards as listed
in these criteria. The cells contaiz lithium, which is kmowm co
react rapidly with water, genmerating h“eat and hydrogen. To decer-
mine the rzaction between a ruptured cell and water, che top was
removed from each type of cell, and it was placed in water. 1In
all cases there was an evolution of gases when the cells were
placed in watar. The reaction was more rapid for the fresh cells
than for the discharged cells, hut in no case could the reaction
be degeribed as "vioclent." It appears that the tight spiral coun-
figuration of the internals of the cells slows diffusion of water
to the lithium, and prevents violent reactionm.

The gases relzased when the cells were allowed to react with water
were analyzed. The gas was primarily hydragen, with small amounts
of sulfur dioxide (0.5% to 1.6%). The cells were exposed o mildly
acidic conditions (0.1N acetic acid), and the evolved gases were
analyzed for cyanide. None was detacted; the limit of detectabilicy
was estimated 3t 0.1 mg HCN.

One of the criteria in this paragraph is met to some degree:

". . . or generates taxic gases, vapors, or Sumes when nixed wizh
water." Some suliur dioxide is concained in the gases evolved by
reaction with water, but the amount generatad per cell is small
(0.10 to 0.31 zrams).

(e)(L)(ii): The criceria from this paragraph read a3 £illows:

« « + ls capabla of derconation or sxplosive reaction but
requires a strong iniciaciag source or which must bde
heatad undar zonfinement Hefore iniciacion can take place,
or which reacts axplogively with watar.

As discussed in the sectiocn dealing with cests of the whole cells,
there is 20 axplosive reacticn when aeated under zonfinement.

(2)(Ll)(iii) and (iv): The criteria from these paragraphs read as
follows:

10
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. « . is readily capable of detonation or of explosive
decomposition or reaction at normal temperatures and
pressuras, or is a forbidden explosive as defined in
49 CFR 173.51, a Class A 2xplosive as defined in 39
CFR 173.53, or a Class B explosive as defined in 49
CFR 173.38.

The components of the cell are not capable of detonation or explo-
sive reaction at normal temperatures and pressures, are not listed
explosives and are not hazardous under these criteria.

Duplicace tests were run on fresh Mallory cells to determine
repeatability.

° (d) Toxic waste:
(d)(1): The criteria ia this section deal with the determinmation
of the toxicity of a waste by analysis of materials leached from
the waste under specified conditions. The materials specified for
anlaysis are 8 metals and 6 pesticides. The pesticides are not of
concern in the cells, but the leaching and amalysis procedure was
carried out for the 8 metals. The results of tests using the in-
ternals from both fresh and discharged cells from both Mallory and
PCI are given in Table 2. It can be seen that none of the cells
produced a leachate containing concentrations of the metals above
that specified in the proposed rules, and thus are not counsidered
hazardous under these critaria.
Table 2. Extraction Procedure Results.
Extract Level, mg/l
Cell Mft.: PCI Mallory
Contamination
Stata: Discharged Fresh Fresh Discharged Fresh Limit
As <0.050 <0.0s0 <0.050 <0.050 <0.050 0.50
Cd 0.035 0.031 0.035 0.029 0.066 0.10
Cr 0.016 0.007 0.004 0.003 0.004 0.50
]
R
g Pb <0.500 <0.500 <0.500 <0.500 <0.500 0.50
= Ba 0.124 0.023 0.071 0.096 0.071 10.00
Se <0.100 <0.100 <0,100 <0.100 <0.100 0.10
Hg <0.001 <0.001 <0.001 <Q.001 <0.001 0.02 !
Ag 0.160 0.006 0.110 0.140 0.060 0.50 ;
Note: State = aither discharged or fresh.




The following iaformaction is given here as deing of intarest, Sut
having no dirasct effact on detarmination of hazardousness. 1In all
cases the incernals rom 3 cells were used for the zast, naving
sampla weights ranging frcm 101 to 105 grams. 3och of the fresa
cell samplag (Mallory and ?CI) used the antire % al of acid solu-
cion per gram of sample without reaching 4.8 to 5.2 B range. The
£inal oH valuas aftar 24 hours of leaching were 7.8 for the Mallory
cell and 3.0 for the PCT cells. The discharged PCI cell also re-
quired the antire 4 ml of acid sclution ger gram, and reached a
final oB of 5.3. The discharged Mallory cell required a total of
2.3 ml of acid solution per gram o reach a finmal pH in the dasired
range (5.2).

<. Tastruments Used in Tast Procedureas
. Setaflash Closed Cup Tester, Stanhope-Seat, Ltd., Model 1374
. Gas Chromatograph, Varian Model 3700

° Perkin Elmer Model 503 Atomic Adsorptioun Spectrophotometar, with
BGA 2100 Graphite Furnace

° pE Meter, VWR Scientific Cat. No. 34100-006.

d. Anticipated Changes in Waste

The cells manufactured by boch Mallory and Power Coaversiom, Inc., hve
been tested. It is belisved that these cells represent the present and near-
future cells which will be used. Advances in technology are not expected to
giznificantly change the components of the cells. Retesting should not be
required unlass sigaificant changes in components Or structure are aade.

3. Summary of Test Results

Applicaction of the tasts and crictaria is Section 250.13 of the proposed
rules snow 2 certzain amount of Teactivity of the cells towards water if che
sase is rupntured, bHut not of 3 degree 0 be counsidered hazardocus. The tasts
and crizaria of the proposed rules show a small ralzase (0.1 to 0.3 grams/
cell) of a toxic gas, sulfur dioxide whem watar contacss che call when the
2ase is ruptured. Ia actual practice, 1< the cells were rupturad, a much
larger amount of sulfur dioxide would be released 2s the iatarzal pressure

was vented, although this behavior is aot covered 5y zhe roposed rules.
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drawn:

In summary, considering the results of boﬁh the individual cell tests

and the tests using the cell internmals, the following conclusions can be

The cells are not hazardous for disposal if the case is not rup-
tured.

On the basis of the Structural Iategrity Procedure of the proposed
rules, the cells will not rupture and, thus, will not be considered
hazardous.

If the cell case should be ruptured in some manner, a small amount
(approximately 2 to 12 grams) of sulfur dioxide will be released.
It is an irritant, odorous, and toxic gas. The degree of hazard
will depend on the number of cells ruptured at a time, meteorolog-
ical conditions, the distance to semsitive receptors, atc.

D.  CERTIFICATION

I have personally examined and am familiar with the information submitted

in this certification, and I hereby certify under penalty of law that this

information is true, accurate, and complete. I am aware that there are sig-

unificant penalties for submitting false information, including the possibility

of fine and imprisoumment.

@Mﬁ o,

David B. Boies
Senior Chemical Engineer
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§:250.13 Hazardous wasie characteristics.

(a) Igmitedle waste (1) De/Tnition—A
solid waste is a hazardous waste if 2
represcncacive sample of the waste:

(i) Is a liquid and has 2 {lash point
less than 80°C (140°F) datermined by
the method cited below or an equiva-
lent method, or

(i) Is not a liquid and is liable to
cause fires through (riction, absorp-
tion of moisture, spontaneocus chemi-
cal changes, or retained heat from
manufacturing or processing, or when
ignited burns so vigorously and persis-
teatly as to create 2 hazard during iis
management, or :

(1ii) Is an ignitable compressed gas as
defined in 49 CFR 173.300(b), or

(iv) 1s an oxidizer as defined in 49
CFR 173.151.

(2) Identificetion method, (i) Flash
pein: of liquids shall be determined by
a Pensky-Martens Closed Cup Tester,
using the protocol specified in ASTM
Standard D-93-72, or the Setaflash

Closed Tester using the protocol speci-
fied in ASTM standard D-3278-73 or
any other equivalent method as de-
fined in this Suboart.

(i) Ignitable gases shall be deter-
min=d by the methods deseribed in 49
CFR 173.300.

(b)) Corrosive wasle. (1) Definition—~—
A solid waste is 2 hazardous waste if a
represer:ative sample of the waste:

(i) Is aqueous and has 2 pH less than
or equal to 3 or grealer than or squal
to 12 as determined by the method
cited below or an eguivalent method,
or

(ii) Corrodes stell (SAE 1020) at 2
rate greater than 0.250 inch per year
at a test temperature of 130'F as de-
termained by the method cited below or
an equivalent method.

(2)ldentification method. (1) pE
shall ke determined using a DR meter,
following the protocol specified in the
“Manucl of jlethods for Chemical
Analysis of Waler end Wastes” (EPA-
825-16-74 003).

(i1) Rate of metal corrosion shall be
determined using the protocol speci-
fied iIn NACE (National Association of
Corrosion Engineers) Standard TM-
01-69.

(¢) Reactive waste. (1) Definilion—a&
solld waste is a hazardous waste if a
representative sample of the waste:

(i) Is normally unstable and readily
undergoes violent chemical change
without detonating; reacts violently
with water, forms potentially explo-
sive mixtures with water, or generates
toxic gases, vapors, or fumes when
mixed with water; or is a cyanide or
sulfide bearing waste which can gener-
ate toxic gasdes, vapoars, or fumes when
exposed to mild acidic or basic condi-
tions.

(1i) Is capable of detonation or explo-
sive rsaction but requires a strong inl-
tiating source or which must be
heated under confinement defore initi-
ation can take place, or which reacts
explosively with water.

(iii) Is readily capable of detonation
or of explosive decomposition or reac-
tion at normal temperatures and pres-
sures.

(iv) Is a forbidden explosive as de-
fined in 49 CFR 173.51, a Class A ex-
plosive as defined in 49 CFR 173.33, or
a Class B explosive as deflned in 49
CFR 173.58.

Norr.—-Such waste lacludes pyrophoric
substances. explosives. autopolymerizable
material and oxidizing agents. If it i3 not ap-
parent whether a waste is A hazardous waste
using this description, then e methods
cited beiow or equivalent metlods can be
used to determine if the Waste (s Nazardous
waste.

(2) Identification method. (1) Ther-
mally unstabie waste can be identified
using the Explogion Temperacture Test
cited In Appendix I1 of this Subpart
(waste for which explosion. ignition.
or decomposition occurs at 125°C after
$ minutes is classed as hazardous
wasce).

(ii) Waste unstable to mechanical
shock can be identifled using the
Bureau of Explosives impact appara-
tus and the ests cited in 49 CFR
173.33(h), (e), (d), or (), as appropri-
ate.

(d) Toxic waste. (1) Definition—A
solid waste is 2 hazardous wasta U, ac-
cording to the methods specified in
paragraph (2), the extract obtained
from applying the Extraction Proce-
dure (EP) cited below to a representa-
tive sample of the waste has concen-
trations of a contaminant that exceeds
any of the following values:

E=tract level
Cantamiaane: milligrams per liler
Assenic 0.50
Bariucr 10.0
Cadmium a.to
Ch-~mium, U .50
22 0.50
Mercury 0.02
Selenium .10
Siiver. a.50

Endrin  11.2,3.4.10.10-hexacloro-8, -
epoxy-1,4.42.5.64.7.8.8a-octahydro-1,
:;e«. endo-5, $-df methano nspar

0.002

Lindane €1.2.3.4.5.6-

hexachlorocyciohexane samuma.

socner? a.040
Methazyehiar (1,1.1-Trichioroethane)

22-bis (p-methoxyphenyl) .9
Toxaphene (CuLH.Cl-technical chior-

inated camphene. §7-49 percent chlo-

rtne), 6.050
240D, 2. ¢-Dachiotophenoxyacetic

acid) 1.0
24.5-TP Silvex (2.4.5 .

Trichlocophenoxyproplanic scid) .. 8.20

Nor=—Extract levels specified for the
above substances equal ten tizies the EPA
National Interlm Primary Drinking Water
Standards for thess substances. These
standards are being revised Extract levels
specified gbove will be changed o reflect re
vigions to these standards. Also. EPA (s con-
sidering use of the Water Quality Criteria
under the Clean Water Act 25 2 Bdasis for
setting extract levels, in addition to the
EPA National Interim Primary Drinking
Water Standards.

(2) Idenlification method (i) Extrac-
tion procedure (A) Take a representa-
tive sample (minimum size 100 gms) of
the waste to be tested and separate it
{nto its component phases using either
the filtration method or the centrifu-
gation method described in this sec-
tion. Reserve the liquid {raction under
refrigeration at 1-5°C (343~41'%) for use
as described in paragraph (F) of this
section.

(1Y Filtration Method.

Equipment Milllpoee YY22 142 30 filter
Rotder (Atillipore Corp., Befard, MA 01730)
equipped with an X542 142 08 accessory 1.8
liter reservoir, or Nuclepore Cord., Pleasan.
ton, CA 94586) equinped a1ch a 1.3 iter res-
ervoir, or equivalent fliter holder.

Procedure: 1. Using the fiiter holder place
a 0.48 micron fiiter memdrane ‘Miilipore
type HAWPILI42, Nuclepore type 112007, or
equivalent) on the support screen. On top of
the membrane (upstream) dlace a prefilter
(XMillipore AP25124, Nuclepore P2040. or
equivalent). Secure (liter holcer a3 directed
in manulacturer’'s (nstructions.
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. Fill the seservoir ¥ih the samola o be

sepacrsied. Jressumze 0 20 more than 73 asf
(T eg/emd), and lfiter unul no signilicant

amount of (tuid 1 QS M) 3 releasad during 3
30 ;unute Jenad.

3. Adtee lquid Q0% swwus, 2eDressunze and
epen ne 0p of e Meservolr. aves lie
filter aail ceplace Nlter padds s in slap 1.
above, And resume {lltering. Save p3ds lor
acer ule. Repeal lis step until 10 Jore
Quid can Je "emoved (rom iRe ¥asiA U &
Jressuce of 7S pu (T xgsemad).

4 Take ihe solid material. and any pads
used (n fltratjon, wnd xtract as deseriled
o Jacragrrol (Bl SulSeract lire weights of
Jditer dads in calculating ths imount of
solle actenal

(2) Centcifugation Method

squipment Caatrifuge (e.2. Damon.-LEC
eatalcg 20. 145, Jamoa.iXC Carp. Need-
ham Heights. MA. or quivaleat) equipped
mth a rolar foc $00 =i 0 | litsr containers
(Damon-IEL catalog 20, 378, or equivalent),
For (laramabie Jacerial containing wastes,
explasion proof squiptent is recomumsendac

GRASS CLNTRITUCT 30TTLI

Procedure 1. Cantrifuge sample for 30
munules 3¢ 1300 "pm. Told temperature at
20-40°C (83-104°TY.

2. Using a ~uler. measure the size of e
dquid and solid layers, o tRe asarest mum
(0.40 inecl). Calcuiste the lquid to solld
ratio.

3. Repest L and T above unddl the lquid
solid matla calculated after two consecutive
30 minute cantrifugations s within I%.

& Decant ar sishon off the layers and ex-
ract the solid as descrided in parsgaph B.

(B) Take the solid portion obtained
in paragraph (). 2ad prepeare L for ex-

traction by either griading it to oass
through 2 9.5 mm (%A") standacd sieve

- or by subjecting it to the following

stzuctusal integrity procedurs.

STRUCTURAL [NTICArTY PROCIDURR

Zauipment Compactica tester having a
1.23 ach dameter Mammer weighing 0.73
he. and Yaviag & [ree fall of 3 inches
(Figure 1) (one suitadle derice (s the Associ-
sted Design ind Manufacturing Comipany.
Alexandria. Va. 27314, sazalog 0. 129),

Procedure L FUL e sample holder with
e material 0 dSe tasted I e wase:
amsle 8”3 monatichic dock, hen cut qut 2
reoresentive samole Som the Slock having
e dimansions of 3 13" dla, x 1.8 cylinder.

3. Ptace e sampie holder into e Com-
paction Tester and appiy 1S hammer Slows
o e saiple.

3. Remove Ne oW compacted .ample
rom :he zample Yoiger ang transfer it 0
the extraction apparatus for extraction.

(C) Take the solid material ‘rom
paragraph (3. veigh Lt and slace it in
an extractor. A suitadle extractor will
not only prevent stratification of
sample and extraction Nuid but also
insure *hat all sample sur(aces ire
continuously Srought into sontact
with weil mixed extraction [luid.
(When Jperated it Zeater than or
equal 20 40 rpm. one suitable Jevice s
shos. .n figure 2 and availzble as 2art
No. 3733 produced ly ‘he Associated

Design 2nd Mfg. Ca.. Alexandria, Va.
W34

(D) Add 0 the axitacior 3 veight of
deionized =water squal 0 1S Uimes the
weight of sclid rsatesial 2dded o' the
extracior. Thais {nwciudas any water
used {n transferming the solid material
L0 the exiractor.

() Begin agitation and adjust th
pH of the sofution 0 5.0=0.2 using
Q5N acetic acid. Hoid the pH at
§.0=0.2 and continue agitation for
2420.5 hours. If moce than ¢ = of
acid for each m af solld is required o
told the pE at 5, then once ¢ ml of
acid per gm has been added, compiete
the 24 2our extmaction without adding
any additional acid. Maintain the ex.
tractant at 20~40° C (53-103° M) during
extraciion. It ls recommended that a
device such as the Type i3-A pH Con-
roller manufactured Sv Chemtrix,
Ine., Hillshoro, OR 97123, or equiva-
lent, be used for controllicg p&. II
such a device is not available then the
following manual procedwse can Se
employed.

Maoag B AdJUSTIIRNT

i, Caifdrate pH meter In accordance with
arprlacturer's specillcations.

3 Add 0.52% acetic acid and adjust E of
solution o0 5.0=0.2 [f moare than & 2
teig for each £ of solid is sequired W0 hoid
the oK st S, then once ¢ ml of acid Jer g
2as Seen cdded, complste the 2¢ hour ex-
waction without adding any additional cid.
Mainmtain the extractant 1€ 30-40* C ($3-(04°
P during extraction.

3. Manually sdfust 8 of solution act 1S,
30, and 60 sunute (ncervais moving to the
pext ionger aterval i the pR dd not have
20 Ye adjusted more an 0.5 D units since
the previous 1dlusizernt.

. 4 Coatinue adjustment procedure for a
pertod of aot less than 5 Boury,

5. Final pH after 3 24 Nour Yeriod ust de
wtthin the range 4.9-5.2: unjess ¢ ul of acld
per A of soiid has already deen sdded

& If e conditions af 3 are nat et con-
tnyue pH adjustizent at aporoximately ine
aour Lacervals for a pertod of 20¢ less tha ¢

(F" At the end of the 24 hour extrac-
don period. separate the matarial in
the extractor into solid and lquid
phases a3 (0 paragraph (A). Adjust the
volume of the resuiting llquid nhase
with deijonized =ater so hat s
volume is 20 Umes hat occupied Yy 2
quantity of water at 4 C equal n
weight o the (nitial Juantity 2f soild
qmacerial charged o (he extracior (ed.
for an initial weight of 1 gm. dilute 0o
20 ml). Combine his solution with the
original ilquid phese (rom paragraph
TA). This -ombined liquid, and any
precipitate which may later ‘orm. 3
che Zxtraction Procedure Sxtrics.

({i) inglyns~=Anaiyses concucted o
determine conformance TitX Section
250.13(d)X1) shail ¢ made n accord-
anee th e [oilowing or :qQuiviient
neLhods:

(A) Amenic—~Atomuc  Absordtion
Methed, “Methods for Chemical Anal-

y3is of ‘Water and “Vastes.” »p. 33-35.
Environmentai Protaction  Aency.
Ctfice of Technology Trancslier, Wash-
ingion, D.C. 20450, 1974,

(3) Sarium-Atomic ASscrstion
Mathod, “Sitandard Methods for he
Ziquwination  of Water ing
Wastewater.” latest adition. or “l.latir-
ods {or Chemical Analysis of "Viler
and Wistes,” pp 37-98, Zaviroa=ental
Protaction Azency, Qffice of Tecanci-
og:; Transfer, Washington, D.C. 20430,
1974,

() Czdmium—Alomic Absorstion
Method, “Standard Methods for the
Txamination of Water and
Wastewater,” latest edition, or “Neth-
ods for Chemical Analysis of Water
and Wastes.” pp. 101-103, E2aviron
mental Protection Agency, Office of
Techinclogy Transfer, Washizgtor
D.C. 20460, 1974.

(D) Chromium—dAtomic Absorptior
Method, “Standard Methods {or the
Examination of - Water anc
Wastesater,™ latest edition, or “ilet;
ods for Chemical Analysis of Wate
and Wastes.” pp. 112-113, Enviros
mental Protection Agency., Office ¢

Technclogy Transfer, WVashingtor
D.2. 20480, 1974,
£) Lead—Atomic Adsorptic

Method, “Standard Methads for
Exanaination of Water ar
Wastesater.” latest edition, or "let!

‘eds for Chemical Analysis of Wag.

and Wastes,” pp. 112-113, Envire:
mental Protection Agency. Office -
Techeology Transfer, Washingto:
D.C. 20460, 1974. '

(N ilercury—Flameless Atomuc Al
sorption  Afethod, *“Methods (o
Chemical Analysis of Water an
Wastes,” pp. 118-126, Exvironment:
Protection Agency, Office of Technc
ogy Transfer, Washington, D.C. 46:

(G) Selenium—Atomic Absorptio
Method, “Methods for Chemical ans
ysis of Water and Wastes,” p. 145, E:
vironmental Proteciion Agensy. Offic
of Technology Transfer, Washi~gtc:
D.C. 20460, 1974

(H) Silver—Atqmic
Method., “Siandard Methoc [or :r
Examination of Wazler an
Wastewaler,” latest sdition, or ~Niec!
geds (ot Chemical Analiysis of Wac:
and Wastes.” ».
Proceciion Agency. Office of Techne
?gz_.-i':mu.'er. Washungion, Z.C. 2333
- [

Absorptio
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APPENDIX [-~SaMMPLING METHODS

The methods and eguipmeant us=d for
sampling waste materials will vary with the
form and corsiste of thie waste material
to be sampled. Listzd below are sampling
protocals appropriate for sampling waste
materials with consistencies similar to the
indicated muterizl

Extremely viscous liquid—ASTM! Standard
D140-79)

Crushed or powdered material—ASTM
tandard D315-15

Sail or rocs-like material-~ASTM Standard
D420-€9 ‘

Soil-lixe material—ASTM Standard D1452-
65

Fly ash-like material—-ASTM Standard
D2233-76

Additional protocols to be used are de.
scribed in the draft report “Handbook for
Sampliaz Hazardous Waste”, Research
Grant R-804692010, available from USEPA,
Oftice of Snlid Waste, Information-Materi-
als Group, Cincinnati. Ohio 452168.

ArPPENDIX IT—EXPLOSION TEMPERATURE TEST

1. Purpose of Test: To determine whether
a material expiodes, ignites, or decomposes
alter a five second immersion in a sand bath
or iow flammability liquid (such as high mo-
lecular weight siticone oil) at temperzatires
up to 125°C and if so, at what temperature.

2. Operating Priaciple: This test gives an
estimate of how close the explosion tem-
perature is to ambient condition {or a mate-
rial, and, hence, provides a measurable indi-
cation of thermal instability.

3. Test Description: The material to be
tested (25 mg.) is placed in a copper test
tube (high thermal conductivity) and im-
mersed in the controlled temperature bath,
This test {s made at a scries of dbath tem.
peratures, and the time lag prior to explo-
sion at esach temperature is recorded (up to
10 min.). The bath temperature is raised
until a teraperature of 128°C is reached if no
explosion, ignition, or apparent decomposi-
tion occurs.

Note.—This is a modification of the test
taken from H. Herkin, and R. G. McGill, In-
dustrial & Engr. Chem. V44 p135.
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NON CLOGGING SUPPORT BUSHING
1 iach BLAUE AT 30° 10 HORIZONTAL
EXTRACTOR
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COMPACTION TESTER

Polyurethane foam shall conform to requiraments

for Grade 21, performance Grade AD or BD,
sstablished in ASTM Standard 03453
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